
.1/,. //(,</: ‘I’l IIh ])al,cl  d(w Iil)(s Lllc iielcl-of-view  (l:()\/) calibration
ot  LII(, Micro\vavc  [,illlh  Sou IIcfcr (hTI,  S) 01) l)oaId  R’LSA’s LJIJpcr
AI]))c)sIJI)(I<  l{escaIclI  Sa t e l l i t e  (\l Al{ S). (;alil)ratiol~  data arc  dc-
I iv(,cl f] on) m~,zrsurc.lncuts aud analytical models, colnbi]lcd  with
ill- f[igl]t data I’alt, icular emphasis is given  to Iminting  calibration
a u d  cstilllatio]l of fa] siclelobc  lcwls  aud radiauw o f f s e t s ,  usiug
1,01,1) LI)[, Moon  al)d t i le  residual  sig[jals  wl)eo tllc FOV  is ],oiutcd
Iiig,li al)ov(  t;artll’s  at[tmsphcre.

1N”J’IK)1)UC:2’1ON

‘1’IIc  h! IS TCIJ]CSCULS tl)c  firsl  il]~})lcl~]el]tatiolj  of microwave liml,
sou[ldil]g  flo]n  space (llarath,1993),  ‘I’lie MI,S  sc+nscs  t h e r m a l
cl]]issio]] i]] (i La]]ds w,itll i>assive racfiomcters  at 6 3 ,  1 8 3  a u d
?(f~ (;1[7,, Its tllrec-  mirror  a n t e n n a  systcm is a 1.6 X 0.S m e t e r

off’st,t  (.; asscgl  sill  matcl]cd  to <Ii flractic]  tl-li]]lit  ccl  opt ics  and  tiaw
ing a sut fire accuracy of 25 microns, ]{nowle.clgr of the antenna
l~attcln  s}lapr  find Iclativc poi]lting offsets bctwc<l]  racliolllctcls  is

crilical fol acrulatc lctricvals  o f  tcmlwratulc,  prmsurc  and  miuor
ro[lstituc])t  profiles. -1 (1

A  coml,aniou prescmtatiou  (Jarnot,1994) drscribcs  t h e  instru-
l]wltl,  its opcratio]),  and s[)cctral ancf  racfiomctric  ca l ib ra t ion  to \vllclc P: ‘
(late, for whirll  the MIS data validation program IIas i]]dicated  ab-
sollit,c ficcuracy  of 5(% or better, Complete details of all pre-fauuch AA .

~lr -
calibiatiolls  a r e  it] tl]c  hfl,S ( c a l i b r a t i o n  Rc}]ort  (Jarnot,1991).

I]IaTIy of 11)(, calil]latioll dfitii dcl)cnd  oll al]alytical mo&
els. Si[lce tnucli of  tl]is [Jortiozl  of  1})(* l:OV  v i e w s  Ia -
diallccs  wl)icll ale I l l a t i ve ly  coustant al)cl/or cfiflicolt  to
nmdcl  ((g. Lartll, hfl,  S/ LIAI{S stluct(lles,  aljcl s p a t . c ) ,
calil)ratiou is su])plic’d  tc) l,c\~cl  1 as quasi  -cut) slant tral]s-
Inissiolls  dud l;idiaucc offsets.

l,lI:V1;I,  1 AN’J’INNA ‘J’l{ANSMISSION A N I-)
I{A I)IA hlCJ;  01’11’S1?’J’

‘J’IIC iadiallcc flolll  tllc  aIltclIIIa  \vl]i(l] is illciclcllt  otl ti)c  [adiol[lc-
Wr liml) por t ,  f o r  chan]lc]  I in Iadionmtcr  r, is p,iwu  by:

(1)

I’OV calil]l  ation consists  of  the clcterminatioll of lIIC Iesponsc
of the h41,  S, as a ful)ctic)u c)f clircct  ion,  to rmciv ccl power. ‘J’ahk 1
Sulll]llari?,cs  tl]r al]tcn])a  subsystcln  pmfor[nauc.e,  auc] sliows  t h e
desiguatiolls  of radiomctcm  (1{1-  3 )  a n d  b a n d s  ( B - 6 ) .  lkpcm-
dcrlccs  o f  tl]e FOV  ou scau  ang]c,  o r b i t a l  conclitions,  and sigl]al
frcqucocy  tvithiu  hands,  expected to be small compared to its am
gula] clepc])cfcl~cc,  wclc  also cllaractmize.cf  for further corrections
ill tl]c  dala }]]occssi]]g.

‘1’l)c 47r solicl ao,sjc  Cfc)main of the F O V  fuuctious  w a s  clivicfecf
into two parts based 011 ti)c  rates of chaug;c of ~oth  the F’OV aucl
tl]e atmospl)cric  sigl]al,  and on \vllctllcr  we cl]aractcrim  the l~OV
I,y model or I)y nlcasurcmrnts. ‘1’llcsc- conform tc, tl]c },artitic,nillg
o f  flip,llt clata  [Processing  into t~vo “Ic-vcIs”:

[jcw[ f?: III (Ile sol id angle fl~, e x t e n d i n g  ~ O.lraclian  -
35° al)out tllc d i r e c t i o n  to tl~c l]omil~al  ccutcr o f  t h e
seal] (Iilrll) tal]gcllt  hcig}lt h7 = 30 km), botl)  Ll)e at-
mosphclic sigy}al  and the k’OV vary rapidly with augle,
l’OV calibration] i], tl]is  region  is performed at I,cwcl 2
by a for$vard racfia]lcc  mocfcl whose  inl~uts  i n c l u d e  I;OV
rcwl)c~nse r7s. auglr  from borcsight,  for rac.h raclionmtm.

IX?)?! 1: Outsicle  fl~, tile FOV respousc i s  <  1 0- ” 5  of i t s
})eak value; howcvc.r, the beam solicf  an,glc  i s  s o  InuclI
Icss tl]an  drr that tl]c a v e r a g e  P’OV lcwl  m u s t  bc  cJ]ar-
actcrizccl  to 10–75. As this was only possible for Band
1 with the available test equipment ancf far-ficdcf range,

;;A ,

jf)k

l{cff(cti~ity  o f  Icflcctor  k z l’, S,Y’
(1’rimaly.  Sccol)dary,  ‘Ibrtiary)

lkam efficimjcy of tllc autcnua  systcvl]:  t h e
})locftlct  of scattcriup, (7/,A’s)  allcl

‘“) from  tl]c primarycliff[artic,ll  (71,
apcr~ure  ]~lallc

Spillo,k[ cflicicl}cy of lcfftctc)l  k witl]
ll]t,a~u[cd  f(>(,d lIatlcI [) 7’

I,iml,  Radiance, clIauucl  7

l{adiallce  flolll  outsiclc  I’()\/  lueasurcnlcnt
augle  Q,!, in tl)c limb  I)cmisl)hcrc

I{adial)ce  illLl]])il)ati[,g  s])illovc] solid an~lc
f o r  rcflccto!  L

‘1’mlpcratur( of lcflcctc)l  k

Fk]uatic~l]  1  call bc clcl il,cd IJJ plc)jectil]g,  all apcrturws  t o  tllc
liml,  ~,ort p]a~ic’,  notiug th]our,])  W’])ich  r e f l e c t o r s  a u d  il!to  wl!ich
spill  oI,cl C4CII scjlid angle tcl minatcs.

A  si]nplificcl  fol m c,f this equat ion is  illvmtcd i]] I,evcl  I calcula-
tion] of calil,ratcd  Iadiauces:

For this sim])lification,  Icffectivilics pfi’$:’”~Ic co]nbillcd  into a sin-
gle ot;71]ic transmission p~, and  intcr]]al  s})illovcr.losses similarly
witl) scattcril~g  and diffract ion Iosscs into tllr al]ten71a  transnlis-
siou Tjj. l.i!icwise,  lI,c  radiauccs a u c f  l)llysical  tcmpcraturcs  irl

“CJAccl[latio]] 1 ale comhirmf  iuto (j’cctiw radiauws  1, and ~~A.

‘I’rallsmissiol,  s and radiances \vcIc cc)lnbillccl  over all loss mcclI  -

allisnls  aud al]tcllna com})oncllts  illdcpcndcntiy  for eac}l racfionlc-
“~~.4 and ;~A frc,l[l LI, C measurcc{ p:lCI. ‘1’l]c  calculation of 7),A,  p:, 1,

and  q~k , IIjOdC]]Cd ?)#{’, and for rcasonahlc  prc-launch estimates

of j~[, i~k and I‘$’k is discussed ill (Jaruc,t,1991)



‘1’al)l(, 1: MIS AntcIIIia  l’OV I’crfo]nmncc  f r o m  Ground (lalil)r:i  - “1’al)lc ‘2: AIItCIIIIa  ‘1’lal)s])]is~ir,n aIId [{adiaticrn  of fsc.ts  {or ri,~l)
tiol) aIId Al)alytical  Moclc,ls. Knowlccfg,c values  art: 3 0

[’0)’01!)([[1

llA1l-1’owII llcam Wicftll
(]i]’il\~)  (vmt.) / 0

K n Okv  Ir+,c

111’llvl’  (1101. ) / 0

Knowk+,c

l~(alll  F; fllri{ncy

Kuowlc(lp,c

i’()]al17a~1011  (: IUF, ]C
I)cllr(  [l] or 1: 411([
\citi(41 at 30 kill
tangcIIt  I)oint)  /  0

l’cak  cl(]ss-l,c,la[izatiorl
/ (n\

I’OV dil(clion (dl:OV)
!iIlowlr’(lgc  (Wt. ) / 0

al)solut  (,, 131 to o})t ical
Ic’fclcucc C’ubr’

1{1,111

G:] G}l Z

0.206

0.002

I

0.43

0.008
0,:]1

0.01

4.

- 3 0

0.0036

——.

FOV liud

1{2,,]]2.  ~

205 (;}JZ

0.064

0001

0.145

0.003

0.9

!)1.

- 19

0.0016

t

l{3,1i5 6

183 (;11%

0.077

0.001

0.152

0.002
fJ,{)]

- 2 0

0.0021

.
I’0(11  t]l(,(llal]ist]ls  cx,!tLlil~utc t o  antcnl)a Llallsn]issiol}  slid lacli-

Allcc Off!ms:

olllnic  loss w’it}li!,  ([IC alltcmna  rcffr?ctors,  wl,ic.1] w a s  infcvrcc{
flc,ul rcflccti, ity nwasumnrnls in all l)ands.  IIsillg  calculated
rcflectivitics of a silver plate staudat cl, lIIC wo[st-case rcflcc -
titi[} (205 Gllx, l’rimaly Jicflcrto]  )  was R1,[~2 = 0.995(i will)
~lanLlaIcl  [lc\, iatiou  o f  0,0008, (lol)lhil)il~f,  lhis crrcII m;itl) I,!)c
s,s, stcnl  atic  oljccrtaillty  in Lllc calculation  of al~sol!ltc  rcllccl  ii-
ity, an(l tllc time-k,aryill, g rcflcclol  tc]llpciatur(,s,  p,ivm ollu)ic
cfficicncics  ()$ rallgillg  from 0.99230.003 i]] 1~1 to 0.98930.004
ill 112- 4.

S]lilloi’cl  a~ a,)lcl,na reflcclor’s  and  !adion~ctc,  al,c{tures,  ‘1’llis
was cjljtaincd  I)y i n t e g r a t i n g  measured feccf })atlcrns  to tllc
tl]Icc  ]JOI1 edges mcl  to tllr projcctcd  outlines of Ll]c antcnlla
]cflcrtols.  Ll]lccttaillty  i n  nolnlalizinp,  I,OWCI  Cfcr!l]inatcs e-
li)ls  in tlrc linilj I)olt  baflle  trmsmissioms  aljl)carin?,  i n  ra -
(lio]l~t,tt,lic ( ~lil)latiol], i)ut  L(, nds  t o  cal)ccl  III ~11(, spill  ovc[
collt]il)utiol)  to Ii;’

Scattclin~, I,y alltclllla sorfacc ilrcgulali  tics, tvhich w’~s esti-

][]atcd  Ilsi]lp,  tllc  col]t our  rncasurcn]clits  Il]acfc cfulilig  tllc lnall  -
(Ifactl]l( of tllc lefl(ctc)rs,  0[] hotll coarse (2-I)) and  fil)c (1-1))

p,rids, ‘J’hc  fiJsi datasct  was u s e d  to ca!culatc CI’I’OM  of  fol”ln.
I;ou]i(r analysis of tile sccolld  provided correlation Icn,gtli  and
IIIN drviatio]l  (kfalx,1990)  f o r  estimating,, VM [1]0 Rum s t a -
t i s t i c a l  IIIod(,l (1{(17{,1966),  tllc Scktl(,rc(l  powc! wliicll  was

Iliddcll  f]olll  I:()\’ pattmlls w i t h  n o i s e  [1001 ~,ncountcrml  011
tllc  far-(lcld  Ial]p,e ‘1’], is ~rwciion o f  tl)c  scattc[cd l,OWCI  was
I)ucfp,ctrd  as antcllna translllission,  V a r i a t i o n s  ill tlalls]nit
lcI ]Io\vcI  alId at f])os[)l)cric attenuation OII the f:il-field range
makr this  f] ac.tiou I]ot monotonic in frequency.

hfcall  !alurs o f  Lllc first  3 or 4  sicfclobcx n)cas,]lccl  fol 11’2
4 m a t c h e d  tl)c predicted scattcrcd pattm n rnvclopc. hfodcl
errors o f  1 0( %  uncmlaioty in tl]c  rms  an]plitudc  c allcf 159[
ill tllc’ corlc]ation lcIIgl}I  /. give 40(yo  uncertainty ill fr’ac’timla!

4

Co7ft7ih2//or

p! (reflectivity)

srattcrill~

cdp,(, difllac’tiol]
l’linlaly sl)illovcr

[)l]lnic

l)if[ractioll/  Scattc[ill~,
‘]bla!  oflsc’t

111
0,9923

O,f)gg

u.977
f),954

0.931

}12-  114 ] lib-  l){

0.989  I 0 . 9 9 2
0.993 0,988
0.998 0.992
0.9s5 0,940
0.976 0.921

.–—
144.4 K I 243.1 K [ 118.8 K
Y.;2,3 K I 256,2 I{ j 251,3 K

[203)3] 3] ](

I .9 K 2.s K 2.0 1{
9.9 K 5.8 K 9.3 K
11.81< 8.6 K 11.31<

scattcrcd  ]) OWC’I ] -  ?I,A’S, corrcs])mldinz  to  0.7 K in radiance
offset for lIIC wolst case, 1;5 6. “

lk[gc diffl acticrll,  f o r  cvhicli  a Inodcl  LVaS rfcvclopcd  by apply-
il]g tllc  ~coi[lctricai  q’hcory  of ])iflrac’tion  (~~’]))  to the I’ri-
nlar’y I{cflcctor  Ieadillg  ccfgc  (tllc [ilnitillg  apcrt~lrc  at - 1 5  cl]]
ta}wl ). C’1’1)  pattel 0s  match t  tlc I’OV sl]apc  prcxfictecf b y
LIIC +ll)[i[(lt<-(i~.1(1 III(llI(Id aII(l S({VI  ill tl)c II Icasurcd  170Vs
at O .  [;O fol Ilalld  1, W,lICIC s])illovcr  i s  g r e a t e s t  and  t h i s
difilaclio[l  is  IIlost })lollou[]ccd. Ildg,c diffraction effic.icncics

1),“) ~p[)rarin’g  ill cc[uation  1 ranged flo]ll  0.9773 0.009  ill 131
to 0.9984 0.001 ill 112-4.

‘J’al,k 2 sunln)al  izcs ],rvcl  1 ]“OV })fiI amr’tcrs  f r o m  .qoulld ca!i -
blatiol],

1’01’  CIIAI{AC:’J’I:I{  IZA”J’ION

I’()\/ }Iilttcl,l Ill(,t.tll( ll)cllts  \v(l (, l)cIfoI Incd usil)g  flcqucl)cy  -

loclicd tlansn]ittcr’s  a s  tltc sigflal  sou]ccs,  a n d  were  cfigitally
Iccoldcd OII ~, IcJul Icl suppol  t equil)n)cn(  conlputcm  in sp}lcrical  po-
Ia] coordil)atcs.  I’ccd I)attcl I)S \vcre metisuIccl  ill hot}) subzssc’mbly
and radiomctm  coufigut  ations to \;crify pro})cr  antenna illunlina-
tioll, aligl)nw[lt  scl)siti\’ity  a n d  apcrtu]c sl)illovcr  lcvc[s.

Seco]ldary  11’01~ M e a s u r e m e n t
IT)V  patterns of tllc hII,S  sensor WCIC charactcrimd at 10 scan

al!~,l[,s  aIId - 5 f!cquc])cics  wi(hil)  (,acll l)a IId. [’attcrns  w e r e  n]ca-
SUICd  a[ cuts sl)accd  i]] a?ilnutl)  lIy 22.5°,  1)01  at c l o s e r  s p a c i n g

Ilcar  fcatol cs of s})ccial  iute]cst  aIId to VCI  ify l)rccfic.tions of  the
a!lalytic’fil II Iodcls.  I’otar  angle rcso]ution  t’a[kd from O.O1° in t])c
ftr sidclol)(s  t o  IIi’ll\V/70 o n  (IIC nlain  Iol)c. ‘1’lIc  Cmsuil+j r a n -
d o m  CI rols  col]ll)incd  witl]  s y s t e m a t i c  doe  to ra]lge  cquipmcn]t,
lramsmittccf  pof~cr d] ift atld  varying tclnpcrature  fields  and graw
ity loads on tllc h!l, S, to give < 3.5% errors in 111’Il\V.

fk)lcsigll~  di[cc-tions  (cl I’OV)  at 63 aud  ~0~ c;fl~  wer~ nlcasu~ccl
(0 15 a[cscc  acculdcy.  rclativ{ tc] a  scllsor  aligolncllt  cube, usin~
a thcmlolitc  in  conjunct ion }vith tl!c I{f’ patterns. A more  strim
F,CII! ?  at CSCC kuowlc(l:,c  of rclativ( dl”OV  coi]]cidcl)c.c  bct\vccl)
la(lit]lnctc]s  w a s  nmasulcd \vith  Ilcar-sitllllltallco[]s  l)atterns using
Itvo tlfillsmittcl>.

l’i~lllc  1 slIo\vs  a Illcasured  pattern of I)and  4 in the limb  vcrtic.al
])lanc.  Noise  floors fol the 2 ])o]a[izations  re~)rcscnt  the Skm  and
lkm far- ficlcl I angcs  used,  Since tllc limb radiance variation is sig-
nific.anl  only ill tlIc  VCI  tical direction over tl)c  36° clomain  treated
I)y ICVC1  2, mcasulcd I’OVS were collapsco’,  i.e. i n t e g r a t e d  a l o n g
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l:igulc  2: lxamplc  of  I’()\’ s c a n  t}lrough  hlooII: (a) hlodc]  ladiai,cc incident on far-field sIIl,crc of antmina. s}]owillg polarization)

du?cIIdrIIcc a n d  moclcl  angular Icsolutiolj: (b)  (’o[lvolvcd  liml) racliancc lvith  scau  pa~tcrTI:  (c) I{adiancc  time series before and after

it[l ati~e soluticm  for  ci170\’  and  model  .gaill

at[lilll]tcd LU incoml~lctc  cl]a!act(vizatiol] o f  tljc [{J f(wl ])attcllls IIaratl],l:.rl’ ((.01. “’1’1](  IIl)l)cr  AtmosplIcic  l{twfa[cl)  Satllitc hli-

alld to Ia[]llcl]  s}lifl. A f t e r  21/2 .ycals of o]~clatiou,  IIO iustallilitic~ rlowavc iiml, Soul]d{!  [Ilslru]llc]ll,  Journal oj <~ COJJ}LIJSiCa[  [{c-

01 drifts I)avc Iwcll traced to FOV  calibration. srarch vol. 98, I]c).l)[i (1990):  IJIJ.  1(1,751- 10,762.

‘I’l IaIIks to l) Is. J.W.  W~atcls,  11. M. [’ickctt  a n d  hl.  A. }<’]mki!]p,
fu] l~loJi(li]lg  IJOV rcquircn~cllts  and  goidancc ill tllc htl,S optics

dcsip,]l.  1)1s. R .  t. .Iaruot$  (;. 1;. f’tckllam allcl  1{. S. Suttic as-
sist(cl  ill tllc foro~ul ation of I,cvcl I c a l i b r a t i o n  d a t a .  1)[. 1’ Il.
Siegel  nlcdsuied the sul)-assc]nl,ly  feed })attcllls.  In Lllc alitcll[la>s

mcclliinica!  rlcsign,  the assis tance of  1)1. (;..1. Klmc ill fal~ricatio[l
al](l (OICI  ancillg  al]cl of Mr. ‘1’. 0“1’oolc  for tl)cl mal di>fornlat ioo
al]al~sis  was invalual)lc. 1“01 I“()\ llltasl]l (111  C11(5$  W’c tl)al)li  Nll

.1. (’. lla Icly f o r  INSl range Sttul)j 1)1. 1). A .  14’IOWCI  and  hdcssls.  (.
(;oll]y,  1:,. P’ullcr find 1). oromo ftjl opc[atiol] o]) tllc  rall~c,  a]ld
1,;. l)oyol c]]a fo] dctcrmillatiol]  of l“OV d i r e c t i o n .  ‘1’llis wol k w a s
I)clf(,l l))cd by tl]c J e t  ]’lopulsioil  I,al)ol  atol~, (;alifo[  IIia lnstilut(,

of  “]’echncr]og,y,  LIUC{CI contract  witl)  the Natiol]al  Ac[ollautics and
Sljacc  Administration.

.11’1/, 1991

hla]~,l;,.  iil)(l  V(,rl,ll[~ti  ,’1’. “l)i[(ct  :1[)(1 il]v(rs, l)I(,I)I,ws  for ligh L

scaltm(,d  I)y I(JII,P, II sllrfac(s,”  Appl?fd  opfics) WI,  29 ( i 990):

})}), 361:) 3626.
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LI)<, }Io]imlltal  clirvcliou,  to p r o v i d e  I-dimcmsiooal  F(JV  functious
fol III(, forwald mod?l.

l~t,l,cvidcliccs  o f  1<’OV  CJII seal) allglc  and  frcqucocy  withiu  tl]c
I,al)d al c cousistcn(  w i t h  kIIOWII  mcasurclneot  cr]ors  and  witllil]
LIIC lcquilcllwots  of flight  data proccxsiug  algorithms.

lo! tl]e Ialg,c (> 100 I{) signals iu llauds  1 and  4-6, variations
with SC.ZIII a]lgle  al]d IF meet ttlc O.5Yo fuuctioual  requircmcmt  whcm
c(III\,olvcd  with canooical  a tmospheric  radiallcc kernels at Land
ccl]ters,  aljcl  compared as cliff cmwtial  autcona  radiances, A7’,4. For
t h e  (;10  sigl!al  (Ilauds  2 and  3 ) ,  the scattcv  io the A7~ curves  i s
il[lc[l>]etrd  as tllr peak  to peak  cxcl]rsiou  of a random  cIror  WIIOSC
s{a IIcla Id (Icviatiou  u - (l~eak-to-peak)/fi < 0.05 1{.

1{1}1’lN1;M}:NT  01’ J’OV CA I,I}IRATIC)N  FROh4
IN-ORI)IT  DA’I’A

Al,solute Knowledge of  d}’OV
s o o u  aftcl Iaullcll,  MI,S  poi]lting  was val idated at  I,cvel  2 by

c{,nll,hrillp, mcmsurecl  radian ces},  cctr’a growths vs. taogmlt hr-i.gilt,
illfctlcd f]om  dead-  lcckouecl  poilltiugl to the f o r w a r d  moclcl.  A
lal F,(oflsct  of 0.12”, a t t r i b u t e d  to Iauuch  shift cJr placcvmnt  ull -
c(ltai[lty bctwrm M1, S aud  LJAI{S ali,gnmmt c u b e s ,  w a s  fou]ld
ancl  colicctcd  iu the caliblatiou  d a t a

lligll-Altitucle  R a d i a n c e s  and 5-20° ltoll  h4ancuvers
\IIotl,cI carlyrefincmcot  to}~re-la(lllcl]  lJ[)Vcalil]ratiol~  w’as ad-

justll~[n]t  o f  sccl]c  radiaucm ill equatiou 1 to  lllakcl)at~d-a~clagccl
Iadiallccs  at liIc I l ighest-al t i tude milloI  frame  (Mhf  IF) matcl]  tl]c
I’la[)ck i’unctiou  v a l u e s  f o r  space  radiauce. h40st of lhis adjust-
Il)t]lt  occl]rlcd  ill tllc a s s u m e d  briglltoess  temperature of  lJAI{S
se(~l)  I)y h41, S I’rimar,y  spill  over. I{cdllctious  iu t o t a l  offset  racli-
itl)c(, rai)p,(d fro]l~ 3.2 to 5.7 K, I’llis  was validated by radiauce data
(Iulil]gsl)rcial  sca IIs (0 the al]tcl]lla  l]c]r]lc}Jositiol]  (}L7 > 250 k]n)
al][ldulin~,+ 1 olbitofobscrvatiou with 1. JAl{Srolled  5°ancJ  200
al)ov[, tllc Ilol]liual  a t t i t ude .

(;ot]ll)arison  o f  1 { 2  and 1{3 ILctricvcd 03  l’roflles
omIIe ]Itofiles  Ictricwcd  using  pre-lauuch calibration data for 1{3

cxcccdcd  LI)CISC  fol ]{2 by a s  muc])  a s  ]5*/o.  l)c)tlI  sidcba!)d  r a t i o
al~d aIi LrIIua  trausmissiou  were a d j u s t e d  t o  Ied Lice this discrcp
fili(y to < 5%. l’or the latter, tl]e  pre-launch values of  IL3 bafll(,

l___. . . . . .
1 i

l’rc-l)aul]  cl] -+ 0.006 0.0016 -0.007 ().0026

f,()]nh400ti  scaIIs -10008 0.009 -10.004 0.007

fro]rl prc-lallurll  valilcs  uf dI)()\)  c<,illcidel)c(

l’;stimatio]]  of dI~OV Coinciclellce  f rom Moon in I~OIT
‘1’llccmvclol~cof  F(JV  OVCI tllc avail  al~lc  hIIS scan  range illte-

c.c]~ts  tllc Mool] a])proxilntitely 1 7  c l a y s  pm  year .  ON foul d a y s
t h e  h41,S scau  patteru }vas al tered for  --J I/4 of each  of 6 ]2 orbi ts
pcrday,  tolct the Moo]] drifi tllrougll tilcl<’OV  a t  col~tlolled  stall
angles  well above llIc at II IOsplIrvc.  CaliblatcKl  radiauccs were co]ll-
parcd toracliauccs  froma Iuual  Illicr[)wavcli]c)clcl  (1<cillm,1983)
and  couvolvcd  with LIIC m e a s u r e d  1’(JVS  and  with  a stc])  fuoctioli
whicil  models  s m e a r ’ i l ] g  iu a~.imutl!  rfu(’ to t!lc i[!tcgratio[]  time.
Oocc.an relate mcaso]cd Iadialtccs totlmmodc!  m a p  a]lcl itsgia-
diclItby t\vo},oit]til]g  al]glcs  al]clall~oclel  scaling facto]  (this seal-
illg error minlics  unccrtaiuty iu t h e  1 0 V  gain, but is lwul)dcd by
the uncertainty io I]i,gh-altitudr  r~diaucm).  ‘J’llcse 3  p a r a m e t e r s
arc est imated by miuilniziog the squared rcsiclual  sum fol the 30
01 so h4Mll~s iu each MOCJU  crossing.

l~i.gure 2 shows  model  ladiallcc  ma})s  before  arid after coli~Iol[I-
tioll.  ‘1’hespec.ialscau  patterushowl)  wrastailo]  cdtol]]i]lil]]izc tl]c
a priori variauce  of retrieved vertical Poiotiug,  given  uncer t a in ty
in LJA}{S e]]hcmmis  p[cdictioos  and the uuavoidablc h o r i z o n t a l
drif t  duc  to orbital motiou. ‘1’he rightmost Panels superimpose

mcasurecl  radiauc.es  ou model values before aud after tlIc  retrieval,
sl]owiug  the Iligh si.sy]al-to-uoisc  ratio of this tcchuiquc.

1,iuc20f  ‘1’able3 rcsu!ts f r o m  pooliogd  FOV  bctwcci]  radiome-

ters over  al l  scarls  to date. Some systematic  errors  caoccl  ill
tl)c  s u b t r a c t i o n  o f  rwtric-vccl  auglcs  tc, obtaiu  the dI’OV lxtwcmi
1{1  aljcl the o t h e r  t w o  r a d i o m e t e r s . lJocmtaiutics fol the iu-
orbit  method currcl)tl.y  rclllaill  scvcra I  tiIncs tllosc clailnccl  f o r
t h e  grouud calibratio]l. ‘1’hc  chauge iu cIFOV bctwcc[l  1{2 a o d
}{3 is statistically sig[lificaot  a[ld agrees to  0.003° liitll tlic off-
SCL r e q u i r e d  t o  accc,ut)t  fol the disc. rcpancy bclwccl)  1L2 aucl ]{3
ozooc  retlicvals.  I’his c}lauge  is attributed to launcl]  sl)ift  and IIas
Jmcwused  toupdated ataproccssiugs  oftwarc. ‘J’llcscalcf actc)rrc-
tricvccl  for63[JIlz cliflclsfrc)11J  1 L,yall  al]lo[lllt  cc,rlsistcllt  ivitlltllc
h~oou  m o d e l ’ s a c c u r a c y a t  90 Gllz (1{eihm,1983),  but thclargcr
dcviatioos  for R2 aud R3 may suggest some residual error  iu fmr
sidc]obe  Icvel  o f  tl)e 1’OV furlctions. ‘1’his  aud clialacterizatioll of

Inodcl  uuccrtain(ics  arc 00W u]]dm  iuvcstigatior].

C O N C 1 , [ J S 1 O N S

All l~OV charactcrizatiorl  evcutually  reclui]cd  I,y the softwale  for
flip,l]t  data Proccssil)glvas  i d e n t i f i e d  eally i]] tl,ciostrumcmt’s  dc-
vclopnicot, aud I]cally  all was l~roviclcci  bygrouud calit}ratioll. }tx-
ceptioos wcrcabsolutc  }Joilltiog  crlor, due  to Iauncl]  shift  bcttvccn
hfl,S aud (JARS  refcrcoces, aod radiauce  offset, duc to iucom})lctc
kuowledgcof  Lackg!ouud  st]ay racliallcc. ‘1’hclattcr  is sl,cctrally
flat  aud thcrcforc Ilcg,ligil)lcill  I,cvcl 2i)loccssing. Subscque.ot  io -
orl)it lcflr]croclits  lla~,c  addressed 1{1-1{3 ozoncdiffcxcuccs,  aud alc


